This work is focused on the characterization of the Pixirad-1 detector system from the spectroscopic point of view. An energy calibration has been carried out using different X-ray sources such as fluorescence lines, synchrotron radiation and radioactive elements. The energy resolution has been measured as function of the energy and the results have been compared with theoretical estimation. Last, the charge sharing fraction has been evaluated by exploiting the monochromatic energy of the Elettra synchrotron beam.
I: The Pixirad-1 detector system
Pixirad-1 is the first commercial product of Pixirad Imaging Counters s.r.l., a recently constituted INFN spin-off company. The core of the X-ray imaging system is a new detector, based on chromatic photon counting, that has been realized coupling a pixelated large area ASIC, known as PIXIE-II, to a matching pixelated cadmium telluride (CdTe) sensor by flip-chip bonding technique. The ASIC is an array of 512x476 pixels in hexagonal arrangement at 60 µm pitch. Each pixel incorporates an electrode connected to a charge amplifier which feeds two discriminators and two 15-bit counters. Due to its architecture Pixie-II is able to count incident X-ray photons according to their energy in order to produce two "color" images from a single exposure. The sensor is a 650 µm thick CdTe crystal Schottky type with electron collection on the pixels. It is characterized by a very low leakage current under 400 V bias voltage. The Pixirad-1 detector module unit is able to cool down the detector at very low temperatures (liquid or forced air cooling). Data communication relies on 1 Gigabit Ethernet interface and the acquisition may be internally or externally triggered. The Pixirad-1 detector module unit is powered at 12 V by the provided power supply unit. 
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IV: Energy resolution
Conclusions
A Pixirad-1 calibration curve has been obtained in a wide energy range (from 3 to 60 keV). The detector has shown a good energy resolution (from 25,8% to 2,9% in the same energy range). The statistical fluctuations affect the energy resolution according to the theoretical estimation. The agreement is better in case of single pixel than in case of cluster of pixels. The source of the FWHM broadening effect for cluster of pixels is related to slightly differences in pixel amplifier gain and the residual DC offsets after compensation. As expected, the sharpness of color separation is limited by charge sharing effects. Using the simple method described, this contribution is not negligible. 
II: Energy calibration
III: Spectra
The analysis has been carried out on a cluster of pixels.
To take into account the charge-sharing broadening effect just the right side of full-energy peak contributes to the Gaussian fitting.
Theoretical estimation and measure on single pixel 
Measured charge-sharing
To avoid that multiple counts affect the measure, the integral lower bound must be equal to 2 ( = monochromatic energy of X-ray source). To know more on the new Pixirad solution to the charge sharing effect see also our other poster at IWORID2014: ID 41: PiXirad with PIXIE III: high speed, high resolution spectroscopic X-ray imaging from 2 to 100 keV
